Background: The field of HIV prevention research has recently experienced some mixed results in efficacy trials of pre-exposure prophylaxis, vaginal microbicides, and HIV vaccines. While there have been positive trial results in some studies, in the near term, no single method will be sufficient to quell the epidemic. Improved HIV prevention methods, choices among methods, and coverage for all at-risk populations will be needed. The emergence of partially effective prevention methods that are not uniformly available raises complex ethical and scientific questions regarding the design of ongoing prevention trials. Methods: We present here an ethical analysis regarding inclusion of pre-exposure prophylaxis in an ongoing phase IIb vaccine efficacy trial, HVTN 505. This is the first large vaccine efficacy trial to address the issue of pre-exposure prophylaxis, and the decisions made by the protocol team were informed by extensive stakeholder consultations. The key ethical concerns are analyzed here, and the process of stakeholder engagement and decision-making described. Discussion: This discussion and analysis will be useful as current and future research teams grapple with ethical and scientific study design questions emerging with the rapidly expanding evidence base for HIV prevention.
Background
The field of HIV prevention research has recently experienced some mixed results. Several biomedical interventions, including pre-exposure prophylaxis (PrEP), 1 treatment as prevention, 2 vaccines, 3 and vaginal microbicides, 4 have shown some success in clinical trials; however, negative trial results have complicated the picture. In the near term, no single method will be sufficient to quell the epidemic. Improved HIV prevention methods, choices among methods, and coverage for all at-risk populations will be needed. As biomedical interventions are tested and approved by regulatory bodies, questions arise as to whether they should be incorporated into ongoing prevention trials, raising complex scientific and ethical questions. We present here an ethical analysis regarding inclusion of PrEP in an ongoing vaccine efficacy trial, HVTN 505. This is the first large vaccine efficacy trial to address the issue of PrEP, and the decisions made by the protocol team were informed by extensive stakeholder consultations. The key ethical concerns are analyzed here, and the process of stakeholder engagement and decision-making described. This discussion and analysis will be useful as current and future research teams grapple with the rapidly expanding evidence base for HIV prevention.
Prevention package in HIV clinical trials
Clinical trials of biomedical HIV prevention methods have always included a prevention package designed to help reduce HIV acquisition. This practice developed from stakeholders' consensus during the 1990s that investigators have an ethical obligation to provide behavioral risk reduction counseling to participants in HIV prevention trials. 5 The prevention package typically also includes counseling about post-exposure prophylaxis (PEP), free male and female condoms, lubricant, and diagnosis and treatment of (or referrals for) sexually transmitted diseases (STDs). The intent is to provide benefit to participants by helping them reduce HIV risk. At the same time, any reduced risk from the prevention package will also lead to increased clinical trial size, since it will reduce the overall rate of HIV incidence in the trial. The same issues arise in principle in HIV prevention trials involving people who inject drugs (PWID), for whom both sexual and parenteral HIV transmission are relevant. Different risk reduction methods for drug injection, such as provision of clean syringes, have also been advocated as part of a prevention package in trials involving PWID. 6 Our discussion in this case centers around prevention of sexual transmission of HIV, as that is the main focus of HVTN 505.
Initial concerns about the need for risk reduction counseling arose in early HIV vaccine trials, as researchers became aware that many study participants falsely assumed (or hoped) that they would be protected from infection by as-yet unproven products, and may have been tempted to engage in riskier behavior. 7 The concern about risk disinhibition is further fueled by the observed phenomenon that many trial participants do not fully accept that they may receive a placebo, 8 even when randomization is emphasized during the informed consent process. The provision of a prevention package is part of the obligation to minimize risks in clinical trials, namely, the risk of behavioral disinhibition. Failure to provide the package might be viewed as intentionally allowing or even increasing the risk of HIV negative individuals being exposed to HIV. 9, 10 In addition, the emergence of increased risk of HIV acquisition in a previous vaccine trial, the STEP trial (HVTN 502), 11, 12 was a reminder that all research involves uncertainty about product safety as well as efficacy, and this risk of unintended adverse effects provides further rationale for concern for protection of study participants.
There are additional reasons for providing additional benefits to trial participants. Participation in research can be viewed as a contribution to society that deserves reciprocity, and a prevention package is a way of giving back to the participants. 13 Others have emphasized the researcher/participant relationship as a key factor in creating ethical obligations.
14 A more general reason is the ethical requirement of beneficence: a person who is able to help another person in need, without unreasonable sacrifice of her own interests, should do so. This Good Samaritan argument places a responsibility on researchers and sponsors to help research participants as long as this does not consist of unreasonable personal sacrifice. 15 However, general arguments for beneficence do not help determine what level of benefit is sufficient.
In spite of the many arguments in favor of providing prevention benefits, questions have been raised about providing a package of prevention services above and beyond what is locally available. 5, 16 Concerns expressed include high costs, potentially privileging the study population relative to the broader community, and creating undue inducement to participate in research.
While a consensus has developed over the last decade that a standard package of prevention benefits is ethically important, the interventions provided in the package have been determined pragmatically. Affordable and feasible interventions such as counseling, condoms, and STD treatments can be provided in diverse settings and do not usually interact with biomedical products or typically affect the original research questions. Counseling about PEP, used optimally as an emergency intervention following unprotected, high-risk exposure, is also incorporated into risk reduction counseling conducted in prevention studies. Uptake of this strategy has been limited in many settings, however, due to factors such as cost and challenges with medication adherence. [17] [18] [19] [20] [21] [22] As new biomedical methods become validated, the prevention package question becomes more complicated. The use of new methods may affect trial design, increase clinical trial costs, or threaten scientific validity of the study, and yet failure to address use of new interventions would lead to concern about neglect of participant welfare. Inclusion of the new methods is a way of accommodating the new realities in the field while there is ongoing debate about when and how new methods should be used at the population level, and how governments and donors should balance their financing of different prevention and treatment options. In an uncertain environment, it may be difficult to predict whether introducing new interventions into a trial would increase or decrease relevance of the trial results for health policy decision-making.
These issues touch on two fundamental ethical commitments: ensuring the social value of clinical research, and the protection of study participants. When the prevention interventions have the potential to interfere with the scientific objectives of the trial, a tension emerges between protection of participant welfare, on the one hand, and the need to reliably and efficiently answer the primary study questions on the other. In spite of the existence of international ethical guidelines 23, 24 and specific guidance documents on biomedical HIV prevention trials, 6, 25 to date, no comprehensive ethical framework has been developed which can directly adjudicate this ethical tension. We describe here the decision-making about inclusion of PrEP in a major HIV vaccine trial, HVTN 505, providing an early look at the issues clinical trial stakeholders will face in future HIV prevention research.
Methods

HVTN 505
HVTN 505 is a phase 2b HIV vaccine trial evaluating two vaccine candidates, 26 designed to elicit both antibody and T-cell responses, consisting of three injections of DNA prime vaccine encoding proteins (clade B gag, pol, nef, and env proteins from clades A, B, and C) derived from HIV followed by a single boost of a recombinant adenovirus-5 (rAd5) vector vaccine encoding five proteins (clade B gag-pol fusion protein and clades A, B, and C env) derived from HIV.
* Primary study objectives include assessment of (a) protection against HIV acquisition through sexual exposure, (b) viral load setpoint for those individuals who are infected despite receipt of the vaccine, and (c) safety of the vaccine regimen. The study enrolled 2504 healthy, HIV-uninfected, Ad5 neutralizing antibody (nAb) negative, circumcised US men who have sex with men (MSM) and male-tofemale (MTF) transgender persons who have sex with men, aged 18-50 years, at high risk of HIV-1 infection through sexual exposure at 21 US study sites.
In April 2013, vaccinations in the HVTN 505 study were halted after a prescheduled Data and Safety Monitoring Board review indicated that vaccination failed either to decrease acquisition of infection or lower HIV viral load for those who became infected after vaccination. There were 71 incident HIV-1 infections (41 in vaccine and 30 in placebo recipients), 48 of which occurred at least 4 weeks after completing the vaccination regimen. There were 27 in the vaccine group and 21 in the placebo group, a difference that was not statistically significant. The conditional probability of observing a different outcome with additional vaccinations was too low to support continuing vaccinations. HVTN 505 has been modified to become an observational study with close attention to lost-to-follow-up rates and monitoring of HIV infections in both study arms. 27 
Background on Truvada for PrEP
In 2010 and 2011, results from three major international trials showed that daily oral Truvada Ò is efficacious in reducing risk of acquisition of HIV in MSM and transgender women, 1 heterosexual discordant couples, 28 and in heterosexual men and women. 29 In August 2012, US Food and Drug Administration (FDA) approved Gilead's submission for the use of Truvada for HIV prevention in certain populations. These events have stimulated vigorous debate about the appropriate role of PrEP in HIV prevention programs. Many believe that more information is needed about clinical implementation of PrEP, costs, and prioritization for at-risk groups. These developments have also raised the question of whether, when, or how PrEP should be offered to trial participants in HIV prevention clinical trials. There is currently no standard of practice in the field on use of PrEP in programs or research. Decision-making is complicated by the continuing need for adequate antiretroviral (ARV) treatment for those who are already infected.
At the moment, PrEP with Truvada is not widely used in any country, and at the time of the HVTN 505 discussions, the inclusion of PrEP in a clinical trial would go beyond available clinical care in most settings. Also at that time, Centers for Disease Control and Prevention (CDC) had released preliminary guidance on PrEP, although more recent guidance has come out from CDC and World Health Organization (WHO).
30,31
Communication, HVTN 505 participant surveys, and community consultation
The first communication step was to discuss the results of the iPrEx study with study participants and communities, which was done via a letter to participants shortly after the release of the results to inform participants about the study, in addition to written educational materials about PrEP, individual education sessions with participants at study visits, meetings with Community Advisory Boards at every site, as well as community forums. The timeline for these activities relative to events surrounding the use of Truvada for PrEP is shown in Figure 1 . The dialogue was framed around informing people about PrEP and the results of the iPrEx study, and informing them that the HVTN 505 team is considering what the results mean to 505 and obtaining their feedback about what the results of iPrEx mean to the relevant communities and to prevention research. This process took place from November 2010, after the release of iPrEx results, through the summer of 2011. 32 The HVTN 505 team also implemented an online survey 33 from January to March 2011 to educate enrolled study participants about PrEP and collect data on their views of PrEP acceptability, affordability, plans to seek access to PrEP, and any concerns regarding use of PrEP by the respondents.
Decision on PrEP for HVTN 505 participants
Subsequently, the team took up the question of PrEP use in the context of study participation. The team determined that it would not be feasible to redesign the study to reliably measure the combined effectiveness of PrEP plus vaccine, so the main question was whether or how PrEP might be provided as option for study participants. While the efficacy of Truvada in MSM and transgender women populations in clinical trials is solidly established, and the risks of side effects are reasonably low, PrEP has not yet been widely implemented in any country since its recent approval by the FDA. The question arose as to whether participants in HVTN 505 should be offered PrEP, and if so, whether it should be paid for by the study or some other mechanism.
Three options were considered: (a) provision of information about PrEP to study participants but no further action, (b) provision of information about PrEP and referral of participants to sources of PrEP outside the study, and (c) provision of both information as well as PrEP to those participants who were interested, as part of the study itself. The HVTN 505 protocol team leadership undertook extensive community consultations through HVTN-wide meetings, teleconferences, and meetings with advocacy groups when considering how to handle the PrEP decision. Ultimately, the general consensus was to provide information and educational materials about PrEP, developed specifically for vaccine trial participants, as well as referrals to providers willing to prescribe PrEP for trial participants wanting access. The protocol team approached Gilead and secured a donation of the product for HVTN 505 study participants. The coordinating center for the HVTN also established a contractual relationship with an independent mail-order pharmacy that could distribute the drug to individual participants.
Ethical considerations regarding inclusion of PrEP
In reviewing the ethical considerations associated with this decision, we considered four key areas: researchers' obligations to study participants and communities, effects on study design, health policy considerations, and stakeholders' opinions.
Researchers' obligations to study participants and communities
Generally, obligations of beneficence require that researchers provide research-related health care commensurate with the relevant standard of care. In this case, PrEP had not become ''standard'' in the sense of widespread use and general availability. Pivotal clinical trials had been completed, but additional studies of implementation, adherence, and longer term safety had not yet been done. Also, policies regarding insurance coverage and clinical practice were still in flux, suggesting that PrEP was not an established standard of care. Given this picture, it is unclear what obligations researchers would have regarding Truvada provision.
Also, some of the HVTN 505 trial sites are not direct care providers, making direct provision of Truvada through those sites more complicated, since use of Truvada requires medical monitoring. Some argued that sites should not provide an intervention they are not well equipped to deliver and monitor.
Since PrEP was not widely available, providing it to HVTN 505 trial participants could be seen as unfairly privileging these participants over others in the community. However, it also could be argued that study participants could be given more benefits due to their contribution to medical research and assumption of risks and burdens of study participation. In fact, the Joint United Nations Programme on HIV/AIDS' (UNAIDS) Ethical Considerations in Biomedical HIV Prevention Trials states that investigators should provide all ''state of the art'' risk reduction methods to participants in clinical trials when they are scientifically validated or are approved by regulatory authorities. 6 The document also states that plans for inclusion of new methods should be outlined in the protocol:
Mechanisms for negotiation among all research stakeholders, including the community, about the standards for enhancement of the risk reduction package during the trial as new biomedical HIV prevention modalities are scientifically validated or are approved by national authorities need to be set in the study protocol. Negotiations should take into consideration feasibility, expected impact, and the ability to isolate the efficacy of the biomedical HIV modality being tested, as other prevention activities improve.
While the guidance is helpful in outlining key issues for consideration, interpretation of the requirement for ''state of the art'' risk reduction methods may be challenging when some modalities have been scientifically validated but not fully implemented in host countries.
Another speculation was that use of Truvada would encourage riskier behavior. There was no evidence of this in previous clinical trials (nor is this concern unique to Truvada). However, a critical difference in the postapproval period for Truvada was that the product was then known to work and had FDA approval for use in HIV prevention. The concern about risk disinhibition with PrEP is speculative, as no systematic data exist on this point.
Another further theoretical possibility was diversion of Truvada during the trial. HVTN 505 participants could access Truvada through the study and sell it to others via a ''black market,'' resulting in unmonitored use of the product. This could create negative consequences for individuals using the product, and greater potential for generating drug-resistant virus. With adequate measures, however, the risk of black market activity could be mitigated. To address this challenge, the study team developed plans to intensify counseling on use of Truvada to emphasize that PrEP requires monitoring by qualified clinicians.
There may be added burden to research participants using Truvada who subsequently drop out of the trial: difficulty accessing the frequent HIV testing required for monitoring. HIV vaccine trial participants who received a study vaccine may require nucleic acid testing (NAT) for HIV to distinguish between true HIV infection and vaccine-induced sero-positivity (VISP). While former HVTN trial participants who exhibit VISP are offered ongoing NAT testing through the HVTN, this may be less convenient than standard testing. Therefore, counseling on longer term implications of VISP and use of PrEP was provided to HVTN 505 participants seeking PrEP.
If PrEP is provided at no cost in the research trial, does this put unreasonable pressure on a trial participant to continue in the study simply to maintain access? Participation in the trial during the follow-up period involved only blood draws and HIV testing and did not pose a high risk for participants-meaning that continuation in the study did not involve unreasonable risk or burden. If the study were unreasonably risky, this calculation might be different. But as some commentators have noted, 34 unreasonably risky studies should be stopped by Institutional Review Boards (IRBs) in any case, making most arguments about undue inducement untenable. And as noted above, one of the arguments in favor of offering additional benefits to study participants is precisely because of their contribution to science through study participation-in other words, promoting reciprocity in trial benefits.
After analyzing direct effects of provision of PrEP with Truvada to study participants along with potential effects on communities, it seems reasonable, but not ethically required, to offer free access to participants, even when this access is not available to the broader community. This approach is consistent with the spirit of the UNAIDS guidelines in that the process of consultation identified potential benefits to participants and views in favor of PrEP provision, in spite of the fact that PrEP has not been widely implemented in the United States or in any country at present
Effects on study design and health policy considerations
The ethical conduct of clinical research depends on carrying out scientifically sound, useful studies. Introducing new prevention methods into a clinical trial may affect study efficiency, potential for answering the primary research question(s), or usefulness for further decision-making in regulatory, policy, or research domains. Therefore, ethical assessment must include evaluation of the impact of including PrEP in HVTN 505 on the study's scientific viability and usefulness.
If a large number of HVTN 505 participants used PrEP, this would likely reduce HIV incidence in the trial, leading to the need for a larger sample size. Prior to FDA approval of PrEP but after publication of the iPrEx trial results, a previous HVTN 505 study protocol amendment had already included an allowance for larger study size to accommodate an estimate that 20% of the HVTN 505 participants might be using PrEP, or might use PEP repeatedly. Therefore, the study team was not concerned that PrEP use would lead to an underpowered trial in this case.
It is important to consider the overall usefulness of the trial's primary results for future decision-making in research and policy decisions. In this case, allowing use of PrEP in the trial neither significantly enhances nor detracts from the usefulness of the primary results, since the study was not powered to measure the combined effect of the vaccine regimen and PrEP, and there would be no combination strategy developed on the basis of this trial. The usefulness of the primary objectives, vaccine efficacy and lowering viral load set-point, will not be significantly altered. If the study's scientific integrity had been significantly reduced by provision of PrEP, scientific goals could conflict with the goal of providing more benefits to trial participants, creating a stark dilemma. Fortunately, these circumstances did not lead to such an ethical impasse.
One theoretical possibility is biological interaction between PrEP and vaccine products, which could affect either safety or efficacy in the study. Due to the separate and unrelated mechanisms of action of the two products, it is unlikely that significant interactions would occur. A more plausible possibility would be synergistic action in reducing HIV acquisition or viral load set-point, making it difficult to identify independent vaccine-specific effects. The HVTN 505 protocol is collecting self-report of Truvada use and is monitoring blood levels of Truvada in a sample of participants to approximate the true uptake of PrEP during the trial, which may be helpful for future analysis of the interaction of the two products, although this protocol is not powered to measure interaction statistically. Also, the additional data to be collected about safety and reported adherence to PrEP are informative for the prevention field, the pharmaceutical sponsor, and future implementation decisions, as well as informing future study design decisions.
In sum, the study integrity or ability to detect an effect of the HIV vaccine regimen would not be significantly diminished by the addition of PrEP. While there are cases in which additional prevention modalities have significant impacts on a study's ability to generate endpoints or draw conclusions about the intervention of interest, in this case, the addition of PrEP was not deemed a threat to the study's design. It is important to note that in general, the integrity of the study and the ability to answer the research questions must always be considered when adding or changing prevention modalities in any HIV prevention trial.
Opinions/views of key stakeholders
The views of stakeholders are pragmatically and ethically important. First, it may be simply impossible to conduct the study if key stakeholders do not agree on basic arrangements. Second, even if it is possible to carry out the study over the objections of some parties, these kinds of actions can create lasting damage to important relationships and foster distrust among key stakeholders. Third, there is inherent value in the respectful treatment of stakeholders and participants in research enterprise, regardless of specific outcomes.
In anticipation of the FDA decision regarding use of Truvada as PrEP, the HVTN 505 protocol team held a series of consultations with site investigators, leadership at the National Institute of Allergy and Infectious Diseases (NIAID), IRBs, advocacy group members, including the NIAID Be The Generation Bridge Partners, and community stakeholders. During the consultations, it was evident that majority favored PrEP provision and education about PrEP in the trial, and only minority opposed provision of PrEP. Key considerations in favor of providing PrEP were as follows: (a) some considered it unethical not to provide an option that was proven effective and (b) providing PrEP broadens the choice of HIV prevention options for participants.
Key considerations mentioned against provision of PrEP were as follows: (a) concerns about side effects, (b) challenges with adherence, (c) the risk of generating HIV-1 resistance to Truvada, and (d) the potential for behavioral disinhibition. The HVTN 505 protocol team also conducted a survey of 400 study participants asking about their views on PrEP. Results showed that about 30% of participants were moderately or very interested in using PrEP, although a majority (68%) expressed that they were unlikely to take it at their own expense. 33 At the end of the consultations, there was agreement that the preferred option was to reintensify education and counseling about PrEP and develop a referral system rather than to provide the drug directly at trial sites as part of the study. This option was viewed by all stakeholders as empowering the participants to make informed decisions about PrEP independent of their study participation, creating a flexible system that would be compatible with variety of infrastructures at trial sites, and feasible given diverse levels of expertise and experience with PrEP at the sites. Most importantly, the referral plan ensures that participants have a relationship with a primary care provider who can prescribe PrEP and monitor its use after the conclusion of HVTN 505.
If Truvada had been purchased through HVTN 505 study funds, this would have increased study costs significantly. The possibility of free access to PrEP through a HVTN-supported mail-order pharmacy mechanism and donation from Gilead alleviates this burden on the sponsor and the team. However, the most important consideration for the study participants is the ability to make a choice about whether or not to use PrEP.
The decision by the research team to include PrEP in HVTN 505 can affect longer term relationships among stakeholders such as community members and researchers. On the one hand, provision of PrEP may positively affect community members' views of the research. On the other hand, offering the options of accessing PrEP may set a precedent for future vaccine trials. Provision of PrEP in HVTN 505 depended on the manufacturer's willingness to provide the product, which may not always be available in future trials. Therefore, issues regarding costs and procurement may become more complex in future cases.
Discussion
The discussions about PrEP in HVTN 505 offer useful lessons. First, regarding the process, the team's extensive consultations with community representatives and other parties facilitated full consideration of stakeholder views and transparent communication. These steps will be essential in all HIV vaccine and prevention efficacy trials. The tradition of robust community engagement in HIV vaccine research has provided a good foundation for discussions of complex new issues involving emerging prevention methods, and the design and conduct of clinical trials. That said, diverse opinions may be expressed, and there will not always be consensus on the best way to move forward in a trial as stakeholders grapple with new evidence and policy changes in the field. In this case, consensus was reached on how to move forward.
Second, the most contentious ethical dilemmas did not arise in full force in this case, since (a) PrEP could be offered in the trial without unduly disrupting the scientific integrity of the study; (b) a supply of PrEP was made freely available by Gilead, obviating any concerns about barriers to access; and (c) the stakeholders consulted approved of the plan. Also, this trial was conducted exclusively in the United States, thus not raising further complexities about different standards of care in limited-resource settings and countries and different regulatory standards and approvals. Future trials will likely encounter these knotty ethical challenges. In the near future, more difficult trial design decisions will emerge as clinical trial teams face an array of partially effective biomedical prevention methods. The feasibility and desirability of incorporating different prevention interventions into clinical trials will have to be explored with attention to stakeholder views and interests, scientific soundness of the trial, utility of the trial for decision-making, local standards of care, and ethical acceptability. In the most difficult cases, participant benefit conflicts directly with scientific goals of the study.
Our analysis should be helpful for these future scenarios in that we have identified key domains for discussion and debate. At a minimum, scientific integrity must be protected for a trial to go forward, and stakeholder consultation should identify key areas of consensus or disagreement in considering different elements of prevention packages. The relationship of the prevention package to the local or national standard of care will also be a subject of discussion and will impact the overall utility of each prevention trial in informing policy decisions. Frequently, local and national standards of care differ among different countries that may be involved in a multisite trial, complicating this analysis. There is frequently no easy formula for balancing competing ethical priorities in providing participant benefits and advancing scientific inquiry. Further conceptual analysis will be required to fully explicate ethical responsibilities of researchers and funders in these scenarios.
Conclusion
The question of how to design and conduct future HIV prevention trials will become increasingly complex as more partially effective prevention methods are developed. 35 Ethical and scientific challenges may intensify as new interventions become widely distributed. The key domains considered in the case of PrEP introduction during the HVTN 505 efficacy trial will be essential aspects to consider in future cases. The approach taken by the HVTN 505 leadership team highlights the importance of thorough consultations with all stakeholders. As the HIV prevention standard of care evolves and clinical trial design becomes increasingly challenging, both ethically and scientifically, communication and transparency with all stakeholders will continue to be essential.
